Experimental
For the IR excitation of the clusters we used a tuneable solid state IR laser (LaserVision).
Subsequent photionization was carried out at 80 ns delay with an excimer laser (Lambda PhysicsLPX200i) pumped dye laser (Lambda Physics LPD3000) at 390 nm (in one case also at 400 nm, see spectrum of Na(H 2 O) 19 in Fig. 1 ). The spectra were recorded with 5 to 10 cm −1 stepwidth and the frequencies were aligned by comparison with spectra of polystyrol and polyethylene foils. The IR spectra depicted in Figs. 2 to 4 are smoothed by averaging three neighboring points (25%, 50%, 25%) 5 to 25 times. Noise is further reduced by averaging IR spectra over ±5 in the size range from n=85 to 95, over ±12 for n=113 to 137, and over ±25 for n=175 to 475. This procedure produces similar spectra for independent scans with negligible loss of size information, because the structural changes for large clusters do not occur on incremental addition of single water molecules. The signal intensity for a given IR photon energy was measured as the ratio of the ion yield at each mass with the IR laser on (IR + UV laser) vs. off (UV laser alone). For each IR photon energy, 1000 time of flight mass spectra were averaged in both operation modes. The applied reflectron time-of-flight set-up for mass separation and ion detection and further experimental details are given in (19, 20, 24, 25) . 
